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PGD 2 antagonists, for example, compounds represented by general formula (IA-a-5), pharmaceutical ly acceptable salts thereof or 
hydrates of the same which have an excellent effect of preventing or treating itching and therefore are useful as drugs. 



(57)M^ 



P G D 2 fat/iffl* 5£ (IA-a-5) : 




CH=CH^ / ^COOX 
IA-a-5 



AE T^^-gTSaiS^ 

A L T;L"< — T 

AM TtVt—T 

at t-xhyr 

a l" 2— ;* h ^ y r 

b a & t - ^/wy^* f-t* 

BD 

8 K -^3r— 
(5 G 

r> j 

BR ^r/^ 

BY ^7 /I — > 

CA 2?-*-^ 

cf ^r^y* 

CG =>>^— 
CH 

C I a— hi/*"7-/W 
CM 

CN 9® 

cr = * ^ • y * 

Cf ✓< 

CY ^^07 
CZ 

DE KW"> 
DK 



DM 




KZ 


EE 




LC 


ES 


>^-< > 


L 1 


F I 


Z7 J > -7 ^ K 


LK 


F R 




L R 


G A 




L S 


GB 




LT 


CD 




LU 


GE 




L V 


GH 




MA 


GM 




MC 


GN 




MD 


G W 




MG 


G R 


*y ->t 


MK 


HR 






HU 


✓^#y- 


ML 


1 D 




MN 


I E 


7^/U7>K 


MR 


1 L 




MW 


1 N 




MX 


I S 


7^^7^K 


NE 


I T 


^^'J7 


N L 


J P 


B* 


NO 


KE 




NZ 


KG 




PL 


KP 




PT 


KR 


*ts 


RO 



U4f7*?> Rf 

tyh^*>7 SD 

'J tf>v^^'( > SE 

*y • SG 

y-<y r si 

uy h sk 

y h7r7 S L 

/U^-fc^T'/V'^ S N 

7h^7 SZ 

^■n y =3 TD 

TG 

^K-Tr TJ 

-rfM*** TZ 
K-TIB^-=< r ^7«r^T TM 

&?fl^ TR 

TT 

^>=Ou f A 

»J ^ - T UG 

-?7 7^ US 

fZ 

= — /u VN 

7T=7S# Yf 

/— /U^^i— ZA 

= - ^-=7 > K ZW 
K 

yp— -v — T 



hy-y y k • 

*@ 

a-J-^7t'7 
i77!l^*ft|| 



WO 99/62555 PCT/JP99/02820 



mm 



p g d 2 f£fitfti£^£-r zmfrofemm 
5 #r##ij 

10 P G D 2 kUCMSfflJiSfr £>/l£ifiSl£2 tlZmt) x * y -f KT-fe D . & 

77tK>tt*6PGG„ P G H 2 ££iT!i££ft3o -tl$-?rtz. PGD 2 li 

15 z_hix, P GD 2 mtfiMl±Z<DftmM£ Lxm$h^&2> £^z.t>tl-Z\,^2> ( wo 
97/00853) o 

PGD 2 li7i'077-i;^?,*^ici4?n5Ci:i > t), 
20 7- b tt*£JHIj$& £<£>£l0-e(i. -g^##g3!T£> c <t e>#iTi^-5>o 

nKMflL n eg p$ ^ i» an £ tz&fem 



WO 99/62555 PCT/JP99/02820 

^x-^-CS^i^^^ftTi^ (Allergology Int.. 199 
7^46^1 17-124) o 

*mWlZ&Z> P GD 2 |£&t;83#, PGD 2 A«B84t5#S««07U;i/4f-SttC 
^LT^^^fe-SC (£$fl tlT I/ 1 * £ A 5 (WO 9 7/ 0 0 8 5 3 ) „ mfrCD^ffi 

J. Pharmacol. Exp. Ther., 279, 137-142. 1996 IZU s ^JK^CPG 

i) 2 *&m? z> t&frt>m&$ cn^p gd 2 ^^% (bwa868C)t- 

1 1 1 1 P G D 2 gK^J ^ t ^ o aBitt * ^g^r^Ci 

10 IWLtj3iJiiSl:J:-5a^li> PGD 2 gta^I (BWA 8 6 8 C) T-ffllLT 

i) s o < im $<j $ n& t> giB®£ n-c ^ &„ 

TXA 2 ife5tMiP G D 2 5W»K: £ 3 © JRI6 & f * 5 v 

^yi)-e& ^ CL i: #a3®£ *IT (W 097/4403 1) o L*» Ufc A* ^ 
15 BJ3$)«f3g3®©^ v h OM>l±TXA 2 §gM}SIt$i D.PGD 2 f§Mtt 

P G D ifeVimi*f£fr*:V9U U t' - 1£ j£ Jf l& © £L M J:ttt^)tfe5t 

20 ^ o z. t iz^> i^x ttfqj e> nx ^ 0 
$g BJ3 © ^ 

^©^-f^ — * — i: IT «fig&%8i&tt CT^?, C fc#i£iffl 
25 £fu v^7^^r;i/T-^^Lfci:C?,PGD 2 S^{i;ijjil*^5«!)'C-fe4i:^o 

2 



WO 99/62555 PCT/JP99/02820 

fts*»©T-&s*¥^©?sjKS!U -rft;b*>. 7- h t:— tv^* 

T' \y Ji * — RfS S fz l£0 T u ;i/ ^ — Sis £ J: o X %M1r Z> £ &nfc ? 3 <> 

fb^^sft ire* t) mmmm. ^mmmtat'^mmt^nx^^^^^ 

£fzT v ;i/3f — fettle — Sjfcaz£oT£g3i-r-i>*£<fr£fflJ#J-r-5 

SC. ^»KH*-5fT§»x fiUxfcf, 5loS£frilK Witt ft £' t «t t) . -&tfJKS§ 

20 

«fll§ £ £g«5 f & fc «>©g & © J&«§ 

*©*T-*«rCWT©-JKSi (I) T-^£ft£<b^£^Wr -&*£<fr©^P;5SiJ2: 

25 H&tttCli. PGDjgliiiisS (I) : 



3 



( 

WO 99/62555 



PCT/JP99/02820 




S 



R 



(A) (B) 



R*£*3R. T^^K ^;i/n^r^>, /\n^">, tKDdri/. T v^l/^^r f> £ tz it 

5 fix i^T & <fci^T — * > £3t;b X fi 7jc m 3; £: {£ t ;i/ 

*;i/£it*> a«© — Steffi E KB ££(iZ KB £3**)-*-) 

2r *?> o 

^fE^BStcis^T, 5£ ( I ) 4u S : 

(3;*. XliHuI3i:l5l«aT-fe^) 
5: ail IfH^, S : 




(5£«K R (i M 13 h l°] H T- $> ) 



L < l±* A ( I A) 




4 



WO 99/62555 



PCT/JP99/02820 



5 



10 



S * S t> ? ) 



S (IB) 



aB> 



l^/^COOX 



H 



-tec 




^h^^coox 



(IA-a) 



l OJ, V /CH=CH v/N ^COOX 



(IA-b) 



-to 



H 



(IA-c) 



^CH=CH 



l^/^COOX 




=CH 




(IA-a') 



CH=CH 



V/\/COOx 




N 




.coox 



(IA-d) 



(IA-b') 



.CH=CH 



! CH=CH x/v cOOX 



H 



OA-c') 



4rT 



<^CH=CH v/v cOOX (IA - d ' ) 

»H<tt, jt(IA-a) ( (IA-b), (IA-c). (IA-d) S 
fctt (IA-b' ) ■CS^hSft^itft.ni. ffU<tt 5£ (I 



5 



( 

WO 99/62555 



( 



PCT/JP99/02820 



A-a) -CniZnZibeiyo&miF btiZo 

mmtx, (ib) -t-^£ tizit'&WKDmfom t^x 



.coox 



aB-a) 



CH=CH. 



coox 



aB-b) 



10 



o 

CH=CH 



coox 




CH=CH 



aB-a') 



coox 



o 

CH=CH 



.coox 



H 




^j$C v ^CH=CH 



coox 




as-d) 



aB-b) 



CH=CH 



COOX 



aB-d') 



L < tt. SC ( I B - a ' ) S fcfct ( I B - b ' ) Tf ^ $ ft £ lb£$># 

^rv--C-$>(5v Xtf7kmT'£> & flilSB© "f ft A» £ iBtt© ^fcttRtftKn 
* *>T*£> D x X^^^x-fc £ ffi!E©i^r ft* s C8B«J©fb-&ft#Jff £ 
( I A - a - 5 ) : 



6 



WO 99/62555 



PCT/JP99/02820 



H 

\ 




£fz. P GD 2 Jg fit SO LTlis P GD 2 *gfiirSttA s «^t»©A*»* L < , SIR 
P GD 2 <g^BHSfStt (ICsott) # lOOOnM WTOtffltftf * £ *> fc* 

r 7;^;i/j tit, C l ~ c 6 cDjtm^S fcli»fttt©7;^;i/*Si* « 
s-^^K t-^^K n - ^ > ^ ;i/ N ^. ^ >-?-;i/ „ t 

r7^3 + yj tli^ C1-C6© il |Btt £ (i fttfLtkto 7^3 Jri/^lftL, 

r t fr**?/ j iz&tt% * 7 is tit. mffim*i)\'X>m&%L(D c 1 ~ c 

r 7'J-^j 41 Id:. C6-C1 40gfl$JS$ttt^i^J|gi«l / , 



( 

WO 99/62555 



( 



PCT/JP99/02820 ■ 



-;b^;^r;^Jp^4I«L, Wxfcf. 7 ^ - ^ * - » * * *> ^ 1-^7 
5 -5=- ;i/ ^ — ;u 7)- ^ . l - 7> F yf tff tf^n^o 7'; 

— }\s <D Wt&M t. ITIi, T;i/^r;i/. 7;i/3+V, /\P>7*>. t KDJryf If 

n-7f;Mf;i'7;>< > ^ D '•s ^ ;i/ 7* 5. > . is is & a^*is K > , 
N — V7Dt'il/y^DA^yj|/7; > . 7 ;i/ 7 U ;i/ T ^ > s ^< > i>' ;i/ 2. > 

^ > ?: >, ^^>^;vt5>s n, n - i> * j-fr^o i? x 

T I is? x.— ;K>y'^7;>, MJ7i^;i/7;>, l-^"7^;i/T<>> 
l-T>h^S>s 2-T>h^~>, fk|-'D7fifJl'7;>^ N - ^ ^ ;i/ 

20 T-ff^£-t*-3 d t ifit # £o 7K^nt>(is — assc (I) T-^^n^-fb^-ti l 

-flS5£ (I) T-ii*$n*<b^&©-&ttJfflWi*£JUTC7i*-to ft* BSfcfti 



8 



WO 99/62555 



PCT/JP99/02820 



HO. JUT ^ 



^ ° an, ^«^> 



-R 

O 

(II) 



^-^- CH = CH N^/ COOX " Vl^,CH=CH ^ COOX 



a> 

i )-c-^$n*<b^i&tts ±S2^fS^-e^^ns r i: < s — jrss ( i i ) 

T'^?n57?; to^fek:— j&A (II I) T-^$n^*;i/^>^Sfe(i^©S 

10 tsttzmmb'&to (ii) 



a" 
(A) 

6-23170 mwmmizmmztiT^Zo mrz, 

(B) 

£fB8BS 6 1-49 ^^lf *J;i;?l||? 2 - 1 8 0 8 6 2 ^ BJ3*ffl^ IZ IB® * tit 
15 l^&o 



-jM (I I I) -e^£tt*jEj;u [b] 7 
x > - 3 - ;i/ * > B£s [b] ?-3i-7i>-3-* 



9 



( 

WO 99/62555 



PCT/JP99/02820 



6-7Dt<>v [b] 7 x-y - 3 -* [b] 
?-7t 7 x. > - 3 - *>)ix >m. 5 - 7 ;i/^r d > v [b] ^^7i>-3-*;i/ 
TTt > gg. 6 - 7 d^>v [b] *-3T7 3 -jb;i/#>SL 4-tHD* 

v V [b] ^;$-7^>-3-#;u*'>8£. 5-tFD*5"<>»; [b] ^tf 
5 7 x. >- 3 -*;J/JJ?>K, 6-tl { D*^>»; [b] ft7x>-3-*^# 
7-t KD^rJ/'O 4 ; [b] f ^7x>-3-**#>tt» 5-7^K 
*>^>V [b] *-*7 x >- 3 -#;i/*>^. ^>v [b] ^^7i>-3-* 
;i/*">B£. 5-^>v"7Ji/*-Jl/* :i fy'<>v* [b],f*7i>-3-A*#> 
K % 5 -^^;i/^>v* [b]^^-7 i > - 3 6 -*^;u-<>v [b] 

10 f^7i>-3-Ai^:>^ 5- / h^r^^VV [b] f t7x>- 3-*;V 

* > 6 - ^ h Jr^^>v [b] ^^-7^>-3-*;i/^>i§-efe^>o cne. 

:n^*;^>ltt, B#fti^itg£ 88^, 7^. 758-763(1967). B*<b^ 
$ftl£86#, 10-^. 1067-1072(1965), J. Chem. Soc (c) 1899-1905(1967), 
15 J.Heterocycle. Chem. 10 # N 679-681(1973). J.Heterocycl ic Chem. 19 
1131-1136(1982). J. Med. Chem. 29#, 1637-1643( 1986)12®© 7? r£ C *P 

-jftSC (III) -c^$n%*;ujp>K©JSiS<4«8#tt2:tts W«tS»^D 
y><b«a (0'JxJi. HflslfcK *fb«0 . (0*Jx.l£> ?^*b< 

20 li»Rfc©ji&8i*ft) . rSffi^X^;!/ S Hx^t*) 

ilST 7 5. y 3l©T^;Wb£<$ffl-r£TS';Wb8!]£^-f £o «i 
ffi^ o 4* >fb$J 1 r 3 £ MP'7'>-fb^3r-;K09x.{is t&it?-* ) 
;\D^>ft x^itiis HJg-fb 'J S^-fb 'J >)> ^n^Xbtf^-tf U 

m<t***f >) jv)mt£:to<Di5& mmm^mm 1 4# 1 7 8 7 m 

25 ( 1 9 7 8 ) ; Synthesis 8 5 2 - 8 5 4 ( 1986 ) ; m £g&<b¥iftffi 2 2 # 1 1 5 
M ( 1 9 9 2 ) ) £fto-CSJ!6£-itft(i«fc 



10 



WO 99/625S5 



PCT/JP99/02820 



^ ;b -c — ^ ;i/ x r l-7t FD77>« i/ -A * V > ) , ^ > Hf > % ( 01 x. « . 
^>-fe*>. h;i/ai> s , ^D-rXbg* to* («ia, 

N - * u f©t^^s, fc* i^±*&<b:*- * a, *BHb:&»J 

^a. y £ a&^©**$|JSS) ©#st, tf*£PTfc^ ugiSfc* ottflng* 

10 Ts L < fct- 2 0 °C&t^ U*J*Tifc*lMiSi&&^ LjElE*©*nJttJiaESfi 

Tf, »#*ei^ L» 1 0 13118, JfSKIiO. 5 BSRBfc ^ L 2 4 U 
< fcfc 1 BSKSe^ L 1 2 ^llltniauo >K*SlEttSi*«:fc 

-Tzm-GtM (WAIt v^>^ D-sdr^>;i/*;i/^->W 5. K (DCC) N l-i^-;i/ 
15 -3 - (3-i'^f-^7;/7DtJl') h* s N, N ' 

-jjsa (i) T-^^n^>ib^tniWTa>^^T'*>iS^-rs - t*s-r-#So 




li 



t 

WO 99/62555 



PCT/JP99/02820 . 



f±Z12g£3l*>-f) 
(ff§ 1 IS) 

#x«(i. -flsa (iv) t^$n^7U -fb-a-titc-flsa ( I I I ) 
5 ns >i^fctt*©K&«S5?»<*:*J5JES£-&s -ass; (v) ts^nsft 
^ict^iii-st) > ^iiafe i i: isj^gtz lt^^t 3 - fctf-ets, ft, -as 

J (IV) T-^£ft6T 5. y -fb-^© — gfUZOUT ^©M^£&#Chem. 
Pharm. Bull. Vol.37, No. 6 1524- 1533(l989)tC IB® £ ft T ^ 3 o 
(Sg 2 II) 

io *istts —flea (v) T-^^fts-fb-^tisgg'fb -flsa (vi) -t-^£ft 
RfbSK 0ijx.ii^3->xis^. 3»;>xaaix ^ a n 

K t 'j v-<> A • ^ D* — igm<bJ^^7j<m^© ^ □ d*;1/A. 

20 (H3II) 

*igli, -flS5£ (VI) -e^$n57;i/rt Hb^Oai^ilt, -AS 
^ ( I ) tip^ns^fttctSiitisi. -flS5£ (VI) 

t (Wittig) Sf5©^fttct^tSf5$*iItniict^o a£g©SI£S& 
25 ^CMt5-f U H -fb "a ^5 s 21 Jfc f £ ^ D y > it 7 )V f} > IS * b < ft * © i 7. 



12 



WO 99/62555 



PCT/JP99/02820 



$t^tsci:i ! -e ft a„ 
mo &i&&mmft.ibz>\.^{zmm.<i> ffi.hr s. > (id ( i v) ta>s.i& 

(i) x-m$ n sits®) izm^-z . mmiz&t), Pij&Tz x-x^frmm 
zl t t>x %z>o nxy^)im mfcitti )\stf>m&2;*a(Dj5mizft. 

(tcjiot, Eft, z*ifcii?n^oi^«i*s4sEt5, 

10- *^B^Ci§PGD 2 g}jxSltMl:fflu-Sl:i4, ii«©igPXtt^lSP®# 

(±x ins^iPfi^ofctoo^iSiisi t^t-g^o hp*, v gggik *^-b 
^asis &T&mtLiz<D&mm&WLx.&mmm. mxm, &mm. &&m. 

tscttftli, Wilis SSSI©«^s fSttfi!t»i:«iB!jfi£»*-«^EE«iXtt 

13 



(- 

WO 99/62555 



( 



PCT/JP99/02820 



<g fflS.it ft &ffl*ZZ<aG UT^T €> «t^o ii&^ifk Jtt^Sk ✓ * * :^ 30 & £ © 

SSI (WIRflSJteKi^^^JR (^v7Dt;K^r-H s 

5 *%a|i;#§PGD 2 ej)iaii, «#JKJ!8s 

|iJICiiae»n5i s , igP#-£©«^ ftil kgfefct), 1 B 0 . 0 1 - 1 0 0 
mg. L < 14 0 . 0 1-1 Ong, «fc t> »S L < 14 0 . 0 1-1 mg, 
t§£r, 1 kg frfz 0 % 1 S 0 . 0 0 1 ~ 1 0 0 mgs # * L < <4 0 . 0 0 1 ~ 1 

10 mg, <tD»il<fiO.O 0 1-0. 1 mg £ t& f & o - n £ 1 - 4 U L 

#ISB;3l4dftMcpg;££ft£&cD-?:(4&Uo 

* ms #j * £ & 1 * s bs g§ © & £ ^ -r o 

15 Me 

Ac t -fe ^ ;v> 

P h 7 x. — ;i/ 

#%w i 

5-^>-lf>^^t--;i/^ j Fy^>V [b] f ^7x>-3-jj;U-;^P'J 
20 K ( 3 ) (Dm& 




1 2 3 



5 - t FD + >"<>y [ b ] ^tT 7 x >-3-*;i/# >l& ( 1 ) (M.Martin-Smith 
etal.J.Chem.Soc (C) .1899-1905 (1967) 8 . 6 3 g (4 4. 4 mmol) ) £.8 
0 %^zJCtt h 7 t F D 7 7 > ( 1 6 0 ml) t IN TK^-fb^" I- V t? 2» ( 4 4 ml) 

14 



WO 99/62555 



PCT/JP99/02820 



CSIKUs 7X^MitTC 0.56N fomihl- b 'J >> A (8 7 ml) £ ^ > -if > * ;i/ 
-;)/ ^ D »J K ( 6 . 2 ml, 4 8. 4 mmol) & pH 1 1 - 1 2 *> fsJBf IZ j$T 

TtC^^gg&iD^igSltih Lf/r £t5!£Ii£^^ 7k&. *&m. L 5 - ^ > -tf >^;i/* 
^ ;i/ # * ^ > V [b]^ tT 7 i > - 3- ts ;i/ > m ( 2 ) ^ 14. 3 3 g tf Tz o 
mp 202-203 "C 
NMR a (CDCb). 300MHz 

7.16(lH,dd,J=2.7 and 9.0Hz).7.55-7.6l(2H,m).7.73(lH,m) > 7.81(lH,d, J=9.0Hz), 
7.90-7.94(2H.m),8.16(lH.d.J=2.7Hz).8.60(lH.s). 

IR(Nujol):3102, 2925. 2854. 2744. 2640. 2577. 1672. 1599. 1558. 1500. 1460.1451 cm- 
i 

TtMfrffi (C15H10O5S2 t UT) 

Itlffil (%) : C,53.88:H.3.01:S.19.18 

(%) : C,53.83;H.3.03;S.19.04 
hu IB T" f# tz 5 - ^ > -tf > X ;i/ * n ;i/ tT * 1 > V" [ b ] ^ ^ ? x > - 3 - ft JV 

( 2 ) (5. 5 8 2 g . 16. 7 mmol) iiy^f ;V*;i/A7 $ K ( 1 fa ) ^ 
mitT-Jr-K ( 3 . 5 7 ml, 5 0 mmol) , h- )V ztz > ( 2 2 ml) t 1 . 5 B$fS 

mm.&. ®mzmi±-cmM ua^-rb^-^ (3) £5. 8 9gf#£ 0 



2 

5-7tK->^>y [b] x.s - 



3 - ft ;t/ # - )\, t> p ij K ( 5 ) £> §g 



15 



(- 

WO 99/62555 



( 



PCT/JP99/02820 



HO. 



O ( 



OS0 2 Ph 



HO, 



O ( 



OH 



2 



HO, 



o < 



OAc 



CI 



O ( 



OAc 



4 



5 



Hua3##tfJ 1 5 - ^>-b*>^;b*r;i/^^v"<> > ;[b]^^7x >-3- 

i3Jl7K>m ( 2 ) (100mg,0.3mmol)£l N TjcBg-fb th'i^A ( 1 . 

2ral) C^jSb, 4 O'CX' 8mfflMUm&Lfro ZLB&miZ 1 ( I • 2 

5 ml) tL s flf ffi L $SS 4 «ifls U 5 - t K D * > V [b] 

ft7i>-3 - >g£ ( 1 ) S5 8mgi!to JR* 9 6. 6 % 0 

mp262-263°Co 

fc 5 - t h* □ * > ^ > V [ b ] 5=- * 7 * > - 3 - * ;i/ * > & ( 1 ) ( 1 » 

1 4 0 m g ) ZMikmrn ( 2 m 1 ) , t" 'J 'J > ( 4 m 1 ) 3 B$P B ^7.k 

10 ^AD^^K^^aiT 1 . 5 ^P^mr#5:SI(tZio ffrtti L £ £ $131^ 7Ktffc. L 

5 _ T ^ j. ^ > > y [b] f/T7i>-3-*;^>^ (4) & 1 , 349m 

g fffco 42^ 97. 3 %o 

mp239-240°C o 

b5!2T^§ 5-7tF*>>^>v'[b]f^7x>-3-*;i/*>l (4) (1, 
15 3 4 9 m g) liy^f ;bt>;^7 5H (11) , i&it^Tt-^ ( 1 - 2 2ml, 

17. 1 3 mm o 1 ) x h 7l/^> (25ml) hi. 5 R$Fp!M&, i§8&£«JE 

-C«l6LB*Hti'&* ( 5 ) 1 , 4 5 4 m gfcfco 



20 (1R, 2S, 3S, 5S) - 2- (2-7;y-6, 6 - v t< 71/ £ '> P [ 3 . 
1. 1] A,7h-3--f^) xj>;-;Ml VA-b-1) feJ:^' (1R, 2 R , 
3S, 5S) - 2- (2-7^-6, 6 - ^ / » 71/ b: -> £ P [ 3 . 1. 1 ] ^ 



#%gy 3 
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7* h - 3 - ;b) jc^ y - ( I V A - c - 1 ) (Dm& 

2R 2S 2R 

Lp^NOCH 3 I) Na/n-PiOH J^T^* NH 2 ^TV*" 2 lis,/ 

X^ COOC 2 H 5 2) PhCOOH <!X^oh + <~X/- 0 H + V 



„COOC 2 H s 2 ) PhCOOH ^^^OH "CA^qh 

3R 3S 3S 

<" IVA-a-1 IVA-b-l IVA-c-1 



*OH 



ib-SVO (6) (Chem. Pharm. Bull. Vol.37, No.6 1524-1533(1989)t3 fBffi) 
&mm*fflimffi<Dl5miZfe^T1- V U »5 AjItg&, fc-^tJ ( I V A - a - 1 ) ft 
5 51ft«i:Ltil^cgi7 9 gSPg[xf^Kl 5 0 ml) CiSl, 1N- 
( 2 6 0 ml) ft >JQ ;L Jf # U £: o ^ © 2 Ji ft b . 7kH ft 4 N - 7.k$Hb ^ h 
U-)A ( 6 5 ml) -C-J&gttt L7c&. g^Bt^^^T-imai Lfco WSiJlftTkft. M 
TkSStgg-^*:^ AT- 12^^, MJET-fg^ft Si£ L£o ?#*>ftfctfj« (3 0 g) 
CD|*J 6 . 7gft90%^£y-;i/ (40 ml) L . -Y >^J^^fli Amberl 

10 ite CG-50(NH4 + ) type I ( 5 0 0 ml) KIRSN 7k ( 2 . 2 L) . lN-T^t 
^T?X^( 2 . 2 L) ftffll^'v h«-C*mUfco ( 3 0 0 ml).| 

I^nY h 7 — (Mga^SS ; £ d D*;i/A : * ^ y — 7b : iiT>^-T7j< 
= 90:10:1) T* 10 # ft £1* U fc » iE^3-8ft^to, «EEET^f «Eft g5S 
L8i@«5£^=*i*->*»e>*§g*b&* S8It5J:mp 1 17-1 1 8 "C © t+tt 
15 H 2> s 5 3 8 mg m h tltz* 
NMR cr (CDCls). 300MHz 

1.01 and 1.21(each 3H,each s), 1.34(lH.d,J=9.9Hz). 1.52-1. 66(2H.m). 1.90-2.07 
(4H.m),2.18(lH.m),2.48(lH.m).3.12(3H > bs),3.49(lH.dd.J=3.9 and 9.6Hz). 
3.61(lH,dt.,J=2.4 and 10.5Hz).3.84(lH,ddd, J=3.3,4.8 and 10.5Hz). 
20 IR(Nujol):3391. 3293.3108. 2989, 2923,2869. 2784. 2722,2521. 1601. 1489. 1466 cm- 
1 

[a]D 23 -2.5° (c=1.02,CH 3 OH) 
Ttmfttir (C11H2.NO t IT) 
8tW<i (%) :C.72.08:H.11.55:N.7.64 
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(%) :C.72.04:H.11.58:N.7.58 

*y 9 x&mmmffifrbffi&i&it or, 2r, 3s, ss) -2- (2-7 

~ y - 6 , 6 - *J * t ^ D [ 3 . 1. 1] A «7h-3-'{^) ai^y ;i/ 
(IVA-c-1) i: $* £ ft fc „ 
5 >Sg§ ( 2 . 9 g ) ZBm^T-fr ( 1 5 ml) IZfeM ts SB 

§|£ (1. 93g) fe^tfWK^-?"^ (30ml) ?3 C fin x. £ o flr £li £S H £ 3 
^tz «fc oTHtf). -fb^#) ( I V A- a - 1 ) ©glfltttf 2.93 g?3 fcftfco 
mpl82-l 83t 

w$- 1 0 - 1 7 *m&. «jE-c-«g«K*e*use«5 ( 2 . 66 g ) 

10 ;b ( 1 5 ml) \Z®M ^1§H ( 1 - 7 7 g) £^r<tfitgt^?-;V (1 1ml) 

mp 160-161 °C 
NMR a (CDCb), 300MHz 

0.61 and 1.06(each 3H.each s) ; 1.36(lH.m), 1.53-1. 65(2H,m), 1.75-1. 88(2H,m), 
15 1.95-2.04(4H.m),3.18(lH,d.J=6.3Hz).3.58(lH,dt.J=3.0 and 

10.8Hz).3.81(lH.m), 5.65(4H.bs) ? 7.33-7.42(3H T m),7.98-8.01 (2H,m). 

IR(Nujol):3320.2922.2854.2l40. 1628. 1589.1739. 1459. 1389 cm-' 

[ajD 23 -31.8° (c=1.01,CH 3 OH) 

TtmfrfiT (C18H27NO3 £ UT) 
20 gtffffi (%) :C.70.79;H,8.91:N,4.59 

fgffitig (%) :C,70.63;H.8.86:N.4.58 

9 ZMmMkMmi)>e>m&X,& (1R, 2S, 3S, 5S) - 2- ( 2 - T 

~ / - 6 , [3. 1. I ~] ^7 h - 3 - 4 to) ^ ? S — )\> 

(IVA-b-1) t&feZtifzo 

25 

mmm 1 



c 

*. 
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(5Z)-7-{(lR, 2R, 3S, 5 S ) - 2 - ( 5 - b K P * -> ^ > V [ b ] 



^t7i>-3-^b-A^-;i>7?y) - 6, 6-->*^^;i/^^^p [3. 

1. 1] A7'h-3--f;i/} -5-A7f>^t h'J^A (I A- a- 6) CD 




5 IA-a-5 IA-a-6 

(5 1 II) 

fif£¥ 6 - 2 3 1 7 0 -^W«D«SBHi8©ib^% (I I A-a- 1 ) ( 1, 4 5 0m 
g, 5. 2mmol)*T : h7tKD7-7> (2 5 m l)l:i§iL, y^x-J-frT 
10 ^ > (2. 6ml, 18. 7mmol) t#f « 2 T'f fc 5 - 7t h tv'O V 
[ b ] f ^7x>-3-*^*'r;V^o ij K (5) (1, 454mg, 1. lm 
mol) 5i0i 1 . 5 m?Sm,ft LTto SfSiB-&«MizlcT#iR h^^>«ia3b 

Lfco 'J D vh^5^^ - ( h ;px> : m&x-J-K 9:1) 

15 T?1II88 UTfb£-«5 ( I A - a - 1 0 ) £2, 4 8 1mgjJt. JRap 9 6. 1 %o 
[a]D23 = +48.0° (c=1.01%,CH 3 OH) 
Ttmfttfi (C 2 8H35NO 5 S-0.1H 2 O £ IT ) 
It^fi (%) :C.67.34;H.7.10:N,2.80:S,6.42 
HiHflfl (%) :C.67.23:H.7.12:N ; 2.86:S.6.59 
20 (B2lf) 
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HiiSa-eW tzib-Sy) (IA-a- 1 0 ) ( 2 , 357 mg, 4. 73mmol) 
(2 5ml )IZ&M 4 N -TkSHb^ h 'J * A ( 4 . 1ml, 16. 
4 mm o 1 ) £ invito 6 I5fi3«#&s 1 N -JfiK (1 7ml) T-fffD U7jcT-^ 

( I A - a - 5 ) & 1 , 8 5 9 mgifto JR* 8 6 . 5 %o 
mp 142-143 "C 
[a]D23= +47.6° (c=1.01%.CH 3 OH) 
TtMfttir (C25H31NO4S t IT) 
10 st^fl (%) :C.68.00:H ( 7.08;N.3.17:S.7.26 
■MW\m (%) :C,67.93;H.7.08;N.3.19;S,7.24 
(*3Ig) 

miIBT-f#fc-fb-&^ ( I A - a - 5 ) (203mg, 0. 46mmol) Z * ■? 
J —)V (3ml) IZ&M L 1 N -zkBHb?- * A ( 0 . 42ml, 0. 42m 
15 mol) &tiaz.mm*ffi,E.-t:mWi Lfco a**'>*©B«JC-?"^t** L n-^^r 
1t>T*#lRL£o £ y -;Mz}g2>> LMJE&S It BtfHb£r% (IA- 

a-6) $2 1 Omgfto 

1K^9 8. 5% [ a ]D25= +38.9° (c=l . 00%, CH 3 0H) 
Ttmfrffi (C 2 5H 3 oNO 4 SNa-0.5H 2 0 £ UT) 
20 Steffi (%) :C.63.54;H,6.61:N,2.96:S.6.78;Na.4.86 
HfflJffi (%) :C.63.40:H,6.69;N ; 3.13:S,6.73;Na.4.68 

fliflEffl] 2 

(5Z)-7-[(lR, 2S, 3R, 5 S) - 2- (5-b KoJF^^>V [b] 
25 f/T7i>-3-A^j!-^7^) - 6, [3. 1. 1] 

^rh-a-^^] - 5-^7t>bs ( 1 a- b - 1 ) <Pistai 
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(mi) 

( 1 R , 2S, 3S, 5S) - 2 - (2-7^-6, 6 - V * ^ JV tf > i? P 
[3. 1. 1] ^7h-3--f Jl/) x^y-;i, (IVA-b-1) ®$j|§RJS 
5 ( 9 1 6 m g , 3mmol) (3ml) LlNill! (3. lml) £ 

OOmg) SJDipH 1 0. 5i:L5-^>-tf>X / »l/^:zi;i/^-^i/^>v[b] 
^7|-7i>-3-*;i/^zi;u^D>Jh- (3) ( 1.06g.3mmol) Orb7tKD7 
7>JS« (6ml) §iTbto 1. 5^Ps1^. SlSS**zkt?*IRs h;i/x.> 

«, & £ ft £ SIS «J ( 1 . 5 g) *«>')*y;i/^D7h^77-f ( ^ If > : ffl£ 
g|x.*-;i/ 1:1) T-H^ LT^b^tJ (VA-b-1) SI. 4 9 7 gffto JR^ 
9 9. 8 % 

[a]D 23 -3l.l° (c=1.00,CH 3 OH) 

15 7C^^^(C26H 2 9N05S 2 • 0.2H 2 O t It) 

t\nm (%) :C.62.05;H.5.89:N.2.78;S.12.74 
H$Jffi (%) :C.62.03:H.5.93:N.2.79:S.12.72 
(85 2 II) 

v^^;b*;t/**;>K(0. 61ml, 8. 6 m m o 1 ) © 1 , 2 - *J * V * 
20 $/ i * > ( 9 . 7ml) jgjft * - 6 0 "C C #£|] s pf*1fi)j^D') F ( 0 . 37 

21 
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ml, 4 . 3mmol) 5iTUt» 1 5 ifiI2T- m tzit&Vd ( V A - b - 

1) (1. 4 2 7 g , 2. 9 m m o 1 ) © 1 , 2 -y^ h*i/x^>( 1 lml) 
®mzmr&&x-tiaz.tzo 3 0^l«it, hgx^75> (l. 2ml) liiox. 
5£ 3 0 L* i^i:lSi:IUt. Mt^^tfK. h ^ ^ > Jifi a L- 

^ft£^g^£S^#'7 Jt /t'£'0-7h£'*-7;7^ (^sdr-^yrgt^^.^^ 6: 4)T- 
ffiWL UT ( V I A - b - 1 ) & 1 . 3 3 8 gf to iR^ 9 4. 1 % 

[a]D 24 -29.1° Cc=1.01,CHsOH) 
7C^^^(C 2 6H 2 7N05S2 • 0.4H 2 O 2; L/T) 
10 g+#ffi (%) :C.61.85:H.5.55:N,2.77;S,12.70 

fl$H£ (%) :C,61.92:H,5.60;N,2.79;S,12.88 

(ffl 3 IS) 

4 -*;i/^^rf>7"^;i/ h ') 7 1- A^X*:-^ A 37* D ^ b* (1. 72g, 3. 
9mmol) WJHt-7KJ/H (1. 0 16g, 9mmol)£T-h7fc. 

15 FD77> Oral) C»)BU*^Ts 1 RSHiRH 5 Ufco * © KJfciS'&fe^ Su IB 
-cmfcit^^i ( V I A - b - 1 ) (1. 2 8 8 g, 2. 6mmol) ©f^t 
Ko7vW3M (4ml) * 2KB8i»fliSiKWfco SJtS«5* 

7K (15ml) X'^m. 1 Ni^glTr P H 1 0 . 5 £ L h ;l/^> (15ml) X 2 
El«fe# Lfco TkJlfci: 1 NiMitT- P H 8 . 0 £918 ^7lc^'fb*;i/^^ A ( 1 - 

20 1 5 g , 10. 4mmol) £ M Z. mm^^ (15ml) T* 2 [s] Jft iil L fc o W 
gfcjf £tI< (1 6ml) -e#fR, 1 NSif pH 2-3CIl Li^Bg^^l' 

-C-JtBiULZio ^««*2kiftx l»*WtBI^^* *>•> A-C^i^ «BET-iS«IE*S5S 
Vit-SVo ( I A - b - 1 ' ) £1. 4 4g!lto JR* 9 5. 5 % iMt^: i: 

25 (I4II) 

BfilB-eff tzib&m ( I A-b — 1 ' ) (1. 44g, 2. 6mmol)^^ 
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^;i/*;U***>K (2. 8ml) izmML. 4 N -&m<ti- b U <? A (3. 9 m 
1) $iDx 5 5°CT- 3R5@i!lQ£lft& U£o SfStJ $ ?J<T- ^f?. h;U^> (15m 

i) x- 2 isfzo 7kmiz i nmmxm&t mm^-^-^xmm l£ 0 

5 (IA-b-l) £ 1.097gf#£io UX^ 95.9% 
[<*]d 25 -43.0° (c=1.01.CH 3 OH) 
7cm^tff(C 2 5H 3 iN04S • 0.2H 2 O £ It) 
gt^ffl (%) :C,67.45:H t 7.11:N.3.15:S.7.20 
H$JfI (%) :C.67.51;H,7.15:N,3.38;S.6.96 

10 mmm 3 

(5E)-7-[(lR, 2R, 3S, 5S) - 2- ( 5 - b H P »->^> v [ b ] 
f t7x>-3--f)l/-i;;i/^-^7^y) - 6, 6-y^»^K'>»a [3. 
1. 1 ] ^2! h ~ 3 ZJ! >±1 ~ 5 ^nZZL>M ( I A- a - 1 7 ) cpggg 




lA-a-18 



15 ( 5 Z ) - 7- [ (1R, 2 R , 3S, 5 S ) - 2- ( 5 - t: K D * > V 

[b] f t7x>-3--f ^-*;b*r;i/7^ 7) - 6, ^l/h'yi'D 
[3. 1. 1] A7F-3--f;i/] - 5-^7f>i (IA-a-5) (11. 
0 4 g , 2 5 mmol) „ 1 - * ^ frj- h =7 V— )\, i??.)\,7 ■< K 

(M.Narisada,Y.Terui,M.Yamakawa,F, Watanabe.M.Ohtani.and 
20 H. Miyazaki. J. Org.Chem.. 50 2794-2796 ( 1985) SB fit O it^^D 4 . 3 2g, 1 
8 . 8 mmol) x 2, 2' -77h7^V7f Dzhijjl, (2. 84g, 17. 
3 mmol) fc-OHr > ( 1 . 1 L) 8 Rffl L fc o Si6fg^«B& 0 . 4 N 
7k$Hb:>- h O A ( 4 0 0 ml) T* 2 [UtttB, *JH % IgggT- g£14 L T ffi £B it K & 
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6 «ifi L o f# £ ft fcfc»«5 ( 1 1. OSgl^'JA^/^Dy^-??^ (2 ■ 
d o : / £ y l 0 : l ) x-mm U£o m h ft tz it £r % ( 6 . 9 3 g ) 

b ^ m £ > (6 9 ml) CHib, 4 - ^ h dp->^>^;i/7 ^ > (2. 1 
5 s) 1ktiX3m\%mn x- — T )\> (1 2 0 ml) T-ftR LfcifrTflm Lfco #rtii«5£ 
5 ttlRUtSSttflfeKttS 7 . 4 5 g?§ fee Cft&Bfc'f V 7D t;V7;i/3-A/»SS 
m ^ ;w i - ^ ;i/ (2/1 0/5) -efitSB UT »S& Ufco 
m p 108-11 It 
[a] D 23 +18.9° (c=1.00.CH 3 OH) 

f#£>ft£ 4 + ~ >i£©#H£ft©*$jg£ HPLCtCj: Qftffi 

10 UfctSJR (E ft) : (ZH) = 98. 4:1. 6 T-feo £o 

[HPLC gift] t> 7 A : YMC-pack AM-303-10(lO m.l20A.ODS)(4.6mm <X> X25 
Omm) ; ^ifi : lml/min ; f&/±} : UV 254nm ; ^ftffi : ft&/*/7-fe h - b D ;i/=0. 
1/52/48 ; {fcJSB^ : (E-fl0 21#, (Zft)23# 

mmLxnbtitz 4 - * b 7 k >j§ ( 1 . 6 g) (25 mi) 

15 £5885, ( 2 5 ml) "CiH£ £ ft m x. f- )V X ffl ill L fc o *f«JB Shifts *R 

*«lt&^ ^ t> AT?4£«&. SiET-S^SgSbTaWjb^* ( I A -a - 1 

7 ) £ 1 . 2 1 g & tz o 
[a]D 24 + 14.4° (c=1.01,CH 3 OH) 
^C^^-tff (CasHsiNCUS-O.lHoO fc. IT) 

20 It^fii (%) :C,67.72;H,7.09;N.3.16:S,7.23 
•fgllllffi (%) :C,67.59;H,7.26:N.3.35;S,7.39 

±%&nmmhmm\z u£<b^££^44fS£WT©si 1 ~a 1 4 £ 
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coox 



Compd.No. 


X 


z 


Compd.No. X 


z 


IA-a-1 


H 


Br 

\o 


IA-a-9 H 


OAc 

\0 


IA-a-2 


II 




I-A-a-10 CII 3 


OAc 

\P 


IA-a-3 


II 


S 


IA-a-1 1 H 




IA-a-4 


H 


Br 


IA-a-12 H 


s 


IA-a-5 


H 


OH 

XP 


IA-a-13 H 


OH 
OAc 


IA-a-6 


Na 




IA-a-1 4 H 










lA-a-15 II 


S' 


IA-a-7 
IA-a-8 


H 
H 


S 


IA-a-16 H 


OAc 






OH 


IA-a-17 H 
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$k 9 



No. 




IA-a-1 


NMR 6 (CDCls ppm), 300MHz 

0.97 (lH,d,J=10.2Hz), 1.16 and 1.25 (each 3H,each s), 
1.53-2.46 (14H,m), 4.28 (lH,m), 5.36-5.53 (2H,m), 6.34 
(lH 1 d,J=8.7Hz), 7.26 (lH,t,7.8Hz), 7.56 (lH,dd,J=0.9 and 
7.8Hz), 7.77 (lH,m), 7.80 (lH,d, J=0.6Hz). 
IR (CHCI3): 3509, 3446, 3429, 1738, 1708, 1651, 1548, 
1525, 1498cm 1 . [«]D +53.4° (CH3OH, c=1.01,25°C) o 


IA-a-2 


0.99 (lH,d,J=10.2Hz), 1.13 and 1.26 (each 3H,each,s), 
1.54-2.51 (14H,m), 4.32 (lH,m), 5.37-5.54 (2H,m), 6.17 
(lH,d,J=8.4Hz), 7.49 (lH,dd,J=1.8 and 8.7Hz), 7.72 
(lH,d,J=8.7Hz), 7.81 (lH.s), 8.54 (lH,d,J=1.8Hz). 
IR (CHCI3): 3517, 3443, 2665, 1708, 1654, 1514cm >. 
[a]D +39.5° (CH3OH, c=1.00,26°C) o 


IA-a-3 


0.98 (lH,d,J=10.2Hz), 1.11 and 1.24 (each 3H,each s), 
1.53-2.50 (14H,m), 4.32 (lH,m), 5.36-5.54 (2H,m), 6.18 
(lH,d,J=8.7Hz), 7.54 (lH,dd,J=1.8 and 8.7Hz), 7.75 
(lH.s), 7.98 (lH,d,J=7.5Hz), 8.23 (lH,d,J=8.7Hz). 
IR (CHCI3): 3517, 3443, 3095, 1708, 1654, 1585,1512cm -». 
[a]D +49.4° (CH3OH, c=1.01,23°C) o 


IA-a-4 


0.99 (lH,d,J=10.2Hz), 1.12 and 1.25 (each 3H,each s), 
1.54-2.51 (14H,m), 4.32 (lH.m), 5.36-5.54 (2H,m), 6.19 
(lH,d,J=9.0Hz), 7.34 (lH,dd,J=7.8 and 8.4Hz), 7.55 
(lH.m), 7.86 (lH.s), 8.33 (lH,dd,J=0.9 and 8.4Hz). 
IR (CHCI3): 3517, 3442, 3095, 2667, 1708, 1653, 1545, 
1515 cm '. [a]D +54.6° (CH3OH, c=1.0 1,23°C) 0 
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m i o 



No. 




IA-a-5 


1.02 (lH,d,J=10.2Hz),1.12 and 1.24 (each 3H,each s),1.56- 

2.55 (14H,m), 4.29 (lH,m), 5.32-5.51 (2H,m), 

6.20 (lH,d,J=9.3Hz), 7.01 (lH,dd,J=2.4 and 9.0Hz), 7.66 

(lH,d,J=9.0Hz), 7.69 (lH,s), 8.03 (lH,d,J=2.4Hz). 

IR (CHC1 3 ): 3600, 3440, 3226, 1707, 1638, 1602, 1516 

cm 1 . 

[a]D +47.6° (CHsOH, c=1.00,23°C)o mp 142-143°C 0 


IA-a-6 


(CD3OD) 0.97 (lH,d,J=9.9Hz), 1.16 and 1.25 (each 
3H,each s), 1.55-2.43 (14H,m), 4.18 (lH,m), 5.41-5.53 
(2H,m), 6.93 (lH,dd,J=0.6 and 8.7Hz), 7.68 (lH,dd,0.6 and 
8.7Hz), 7.71 (lH.m), 8.01 (lH.s). 

IR (KBr): 3436, 2621, 1637, 1600, 1557, 1520, 1434cm 1 . 
[a]D +38.9° (CH3OH, c=1.00,25°C)o 


IA-a-7 


0.97 (lH,d,J=10.2Hz), 1.10 and 1.23 (each 3H,each s), 

1.54-2.52 (14H,m), 4.32 (lH,m), 5.35-5.54 (2H,m), 6.26 

(lH,d,J=8.7Hz), 6.98 (lH,dd,J=2.4 and 9.0Hz), 7.26 

(lH,m), 7.58 (lH,s), 8.07 (lH,d,J=9.0Hz). 

IR (CHCI3): 3592, 3439, 3223, 3102, 1708, 1639, 1604, 

1518cm 1 . 

[a]D +51.5° (CH3OH, c=1.01,25°C)o 


IA-a-8 


0.96 (lH,d,J=10.2Hz), 1.11 and 1.24 (each 3H,each s), 
1.54-2.53 (14H,m), 4.34 (lH,m), 5.35-5.53 (2H,m), 6.31 
(lH,d,J=9.0Hz), 6.79 (lH,d, J=7.5Hz), 7.25 (lH,dd,J=7.5 

and 8.4Hz), 7.74 (lH.d, J=8.4Hz), 7.86 (lH,s). 
IR (CHCIs): 3586, 3437, 3104, 1708, 1638, 1568, 1522, 
1501, 1471 cm 1 . [a]B +57.1° (CH3OH, c=1.01,25"C). 
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IA-a-9 


0.98 (lH,d,J=10.2Hz), 1.12 and 1.25 (each 3H,each s), 1.54 
-2.51 (14H,m), 2.33 (3H,s), 4.30 (lH,m), 5.36-5.54 (2H,m), 
6.17 (lH,d,J=8.7Hz), 7.15 (lH,dd,J=2.1 and 9.0Hz), 7.83 
(lH,d,J=9.0Hz), 7.84 (lH,s), 8.11 (lH,d, J=2. 1Hz). 
IR (CHCLj): 3510, 3443, 2665, 1758, 1708, 1653, 1514cm 1 . 
[a]D +47.8° (CH 3 OH, c=1.00,25°C)o 


IA-a-17 


NMR o-(CDC1.0,300MHz 

1.00(lH,d,J=10.5Hz),1.12 and 1.23(each 3H,each s),1.50- 
1.66(3H,m), 1. 84-2. 03(4H,m),2. 17-2. 40(7H,m),4.33(lH,m), 
5.42- 5.45(2H,m),6.16(lH,d,J=9.0Hz),7.01(lH,dd,J=2.4 
and 8.7Hz),7.66(lH,d,J=8.7Hz),7.69(lH,s), 
8.04(lH,d,J=2.4Hz). 

IR(CHCl3):3441, 3237, 3035, 3009, 2992, 2924, 2870, 1708, 163 
7,1601,1516,1436 cm 1 
[a] D 2J +14.4° (c=1.01%,CH 3 OH) 


IA-c-1 


1.09 and 1.25(each 3H,each s), 1.50(lH,d, J=9.9Hz), 1.52- 
1.69(3H,m), 2.02- 2.30(10H,m),2.49(lH,m), 4.89(lH,dt, 
J=3.9 and 9.6Hz), 5.30-5.54(2H,m), 6.49(lH,d, J=9.6Hz), 
7.03(lH,dd,J=2.4 and 8.7Hz), 7.67(lH,d, J=8.7Hz), 
7.74(lH,s),8.00(lH,d,J=2.4Hz). 

IR(CHCl3):3464,3225,3022,30 16,2924,2870, 1707, 1639, 
1602,1519,1479,1459,1437 cm ' 
[a] D 25 -57.1° (c=1.00%,CH 3 OH) 
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IA-c-2 


1.08 and 1.25(each and each s), 1.49-1. 62(4H,m), 1.84- 
2.10(5H,m), 2.14-2.30(5H,m),2.56(lH,m),4.89(lH,dt,J= 
3.3 and 9.9Hz),5.25-5.40(2H,m),6.50(lH,d,J=l0.2Hz), 
7.04(lH,dd,J=2.4 and 9.0Hz),7.68(lH,d > J=9.0Hz),7.69(l 
H,s), 8.09(lH,d,J=2.4Hz). 

IR(Nujol):3460,3 178,2927,2854,2726,2680, 1702, 1639, 
1600,1517 cm 1 [ a ]d 2, -34.6° (c=1.0 l%,CH 3 OH) 
mp 166-167°C 


IA-b-1 


1.00 and 1.23(each and each s), 1.22- 1.40(6H,m), 1.92-2.25 
(8H,m), 2.47(lH,m),4.32(lH,t,J=8.6Hz) > 5.26-5.50(2H,m), 
6.15(lH,d,J=9.0Hz), 7.02(lH,dd, J=2.4 and 8.7Hz),7.65 
(lH,d,J=8.7Hz),7.73(lH,s), 8.07(lH,d,J=2.4Hz). 
IR(CHC1 3 ):3423, 3223, 3033,30 16,2925,2870, 1707, 1638, 
1601,1436 cm 1 [ a ] D 25 -43.0° (c=1.0 l%,CHaOH) 


IA-d-1 


1.06 and 1.23(each and each s),1.07(lH,d,J=9.9Hz),1.51- 
1.68(3H,m), 1.80-2.60(llH,m),4.81(lH,dt,J=2.7 and 9.9 
Hz),5.29-5.51(2H,m), 6.32(lH,d,J=9.6Hz),7.02(lH,dd, 
J=2.4 and 9.0Hz),7.66(lH,d, J=9.0Hz), 7.77(lH,s), 
7.99(lH,d,J=2.4Hz). 

IR(CHC1 3 ):3394,3 163,2926,2854,2681,2609, 1698, 1636, 
1599,1529,1458,1437 cm 1 

[a] D 25 + 77.3° (c=1.01%,CH 3 OH) mp 148-149°C 
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No. 




IA-b-1 


1.02(lH,d,J=10.2Hz),1.13 and 1.24(each 3H,each s),1.56- 
2.55(14H ( m), 4.29(lH,m),5.35-5.5 l(2H,m),6.20(lH, 
d,J=9.3Hz),7.01(lH,dd,J=2.4 and 

9.0Hz),7.65(lH,d,J=9.0Hz),7.69(lH,s),8.00(lH,d,J=2.4Hz) 
.IR(CHC1 3 ):3440,3226, 1708, 1637, 1602, 15 16 cm 1 
[a] D 25 -49.9° (c=1.0I%,CHsOH) mp 143-144°C 


IB-b'-l 


0.87 and 1.24(each 3H,each s), 1.51(lH,d,J=10.5Hz), 1.60- 
2.61(14H,m),4.24(lH ) m),5.32-5.45(2H,m), 6. 12(lH,d, J=9.0 
Hz), 7.37-7.48(2H,m),7.85-7.88(2H,m), 
8.33(lH,d,J=7.8Hz) 

IR(CHC1 3 ):3429, 3067,3023, 30 14,2923,287 1,1 708, 1652, 
1556,1516, 1494cm 1 
[a] D 25 -23.0° (c=1.00%,CH 3 OH) 


IB-b'-2 


1.11 and 1.24(each 3H,each s), 1.50(lH,d,J=10.8Hz), 1.59- 
2.60(14H,m), 4.2(lH,m),5.32-5.45(2H,m),6.09(lH,d, J= 
8.4Hz), 7.16(lH,ddd,J=2.4,9.0 and 10.2Hz),7.77(lH,dd, 
J=4.8 and 9.0Hz),7.93(lH,s),8.09(lH,dd,J=2.4 and 0.2Hz) 
IR(CHC1 3 ):3429, 3095, 3030, 30 15, 2923, 287 1,1 708, 1653, 
1603,1566,1517,1432cm 1 
[a] D 25 -22.4° (c=1.01%,CH 3 OH) 


IB-b'-3 


0.86 and 1.23(each 3H,each s),1.49-2.58(15H,m),4.24 
(lH,m),5.25-5.40(2H,m),6.18(lH,d,J=9.0Hz), 7.03(lH,dd, 
J=2.4 and 8.7Hz),7.66(lH,d, J=8.7Hz),7.77(lH,s), 
8.06(lH,d,J=2.4Hz). 

IR(CHC1 3 ):3425, 3237, 3029, 302 1,30 17, 2924, 287 1,1707, 

1637,1519,1457,1437cm 1 

[a] D 25 -18.7° (c=1.00%,CH 3 OH) 
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4#)t4 fifi 


IB-a'-l 


0.9l(lH,d,J=10.2Hz),1.13 and 1.25(each 3H,each s),1.60- 
1.88(3H,m), 2.01- 2.50(10H,m),2.79(lH,t,J=l 1.6Hz), 
4.54(lH,m),5.31- 5.50(2H,m),6. 10(lH,d, J=8.4Hz),7.37- 
7. 48(2H,m), 7.85-7. 88(2H,m),8.33(lH,d,J=7.5Hz). 
IR(CHCl3):3429, 3065,3023, 30 15,2923,2872, 1708, 1651, 
1556,1516,1493cm 1 
[<*]d 25 +26.5° (c=1.01%,CH 3 OH) 


IB-a'-2 


0.91(lH,d,J=10.2Hz),1.12 and 1.25(each 3H,each s),1.60- 
1.90(3H,m),2.01-2.50(10H,m),2.78(lH,t,J=12.2Hz), 
4.52(lH,m),5.30-5.50(2H,m),6.08(lH,d,J=8.4Hz), S 
7.16(lH,dt,J=2.7 and 8.7Hz), 7.77(lH,dd, J=4.5 and 
8.7Hz),7.91(lH,s), 8.09(lH,dd, J=2.7 and 9.9Hz). 
IR(CHC1 3 ):3430,3095,3024,30 15,2923,2872, 1708, 1652, 
1603,1565,1517,1433cm 1 
[a]D 25 + 25.8° (c=1.00%,CH 3 OH) 


IB-a'-3 


0.88(lH,d,J=9.9Hz),l.ll and 1.26(each 3H,each s),1.50- 
1.90(3H,m),2.00-2.23(8H,m),2.40-2.50(2H,m), 
2.83(lH,t,J=l2.0Hz), 4.55(lH,m),5.24-5.44(2H,m), 
6.11(lH,d,J=9.0Hz),7.02(lH,dd,J=2.4 and 8.4Hz), 
7.67(lH,d,J=8.4Hz),7.75(lH,s),8.12(lH,d,J=2.4Hz). 
IR(CHC1 3 ):3425, 3222, 3028, 3022, 30 15,2923,2872,1707, 
1637,1601,1519,1456,1437cm 1 
[a]D 25 +19.3° (c=1.00%,CH 3 OH) 
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( 1 ) t h dR'^WM&Wfrvmm 

7 x * >? m > x ) > v iz t ggifli LtzMMz-?? *r v t? m^mm iz xn. m < m 
®m%\ Ltz gusa-e* isoo rP m, i o &m;a<b#Mi b,±«©^ifli/j\*KJiiiis[PRP 

5 (Platelet rich plasma)] SggEKLfco C © PRP £ £ £ (3 MiS> 2300 rpnu 2 2 
& IS (Daft 3- Ml CM" Jfil'J*«£f9fco f§ ^tltzM'^mit homogenizer (Ultra- 
Turrax) £ ffl ^ T * ^& is ± J X b tz '& , 4 °C s 20000 rpm N 1 0 % ?H m <l> # IS * 

Cttf 3 a T- - 8 0 °C Lfco 
10 (2) PGD 2 §§tt©g^S 

( 5 0 m M Tris/H CI, pH7.4, 5mMMgCl 2 )0.2 
ml fc N t h Jftl /J>tSMEJ^( 0 . 1 mg)&l>" 5nM P H] PGD 2 (1 15C i/mmol) 

15 g^fi*^*HHI!5l8^S (10^/M P GT> 2 &ftT-C. mmiZ L-cm.t!>fzftLM 
©faplS: 1 0 0%i;Ls §<b^^#ft T T- © (%) * * tf> T B& f» IS * 

ff/Sts: ^t^J: t> , 5 0 %irp$HJigjg ( I c M ffi) £lf ft Lfc„ 1 5 t 

it. 
20 a 1 5 



fb-gr^ No. 


I C b o ( n M) 


IA-a-2 


3.3 


IA-a-5 


0.4 


IA-a-7 


1.3 


IA-a-9 


6.5 


lA-a-11 


0.27 


IA-a-17 


32 


lA-a-18 


1.2 


lA-c-1 


28 


lA-c-2 


1 


lB-a-2 
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m ( j k 48/80) mm=j^A3LzMMMMMMJ^MJL3JiM 

r; W<£> h* 48/80 (A! ft Kg US® i£tt<b»S) 5M»CJ:* 51 r>m^nm :C57BL 
5 v>>^ («L 8-12 S! -ft, Charles River ft) © Ifffigt T £ C &fi¥ L 

3 > K 48/80 (10 ug/site, SIGMA *±) £?±£tb. iS& £ 0 S£*g £ ft 

a<* s v -jfioiftftto^ — in tn-»L. m®L& 30 is asstst ufco 

\^*toV>¥kH- : -Mb-£$J(IA-a-5){i 0.5%.* A>-fe ;b d — * CK5» 

10 100 300mg/kg 1 ll#IBI*(Jfc«Cllft-* Lfco ^ > h n-;i/fflM* 0.5%.* 

it^ (Wilcoxon test) Cfe^t P<0.05t'fe^C JiSfxfo 



* 1 6 





Mean ± S.E.(IU) 


13 > h D — ;i/ (n = 10) 


122.2 ± 12.7 


Compd. (IA-a-5) 300 mg/kg (n = 10) 


81.8 ± 17.9 * 



(Wilcoxon test. P < 0.05) 

15 

C57BLV>>* (fflU, 8-l2M^, Charles River) <D^MX) Lfz'g&fcft (*1 
7 ) * fctt DS-Nh v (fit, 7-8 ill*, ISii B ^ * ^ h U -X) 
20 l*J (il 8) (3 {a benzylpenicilloyl (BPO) IgE t/'i'D — -Jl/trL^ 50 ££84 
L, 24 &f?3'&lZtfLf%T:&Z> BPO-Guinea pig serum albumin (BPO-GSA)£ 1 
mg/animal SaLfc. 5lo«Sl7ffljtt, ±x£ U fc £ & "C taJffi ^ * U > ^ *» 5> 10 
(118) gifcfct 15.0-18 (a 1 7 ) £T?©|Il»*frft Ufc. * 1 7 li<b£- 
#j£±a2 1) i:lsl«©«#*i£-e, * felt 1 8 \*tkm-$ti&7klZifeM It 30 frffi 
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LfcJSEtt&Sv-r. > h U—)\, h(Dttm (Dunnett's test) Ci> 

P<0.05 5 C i: * * it P<0.05 T-fe^Ct^Sto 



& 1 7 





Mean ± S.E.([U) 


r» > h d — ;i/ (n = 7) 


51.6 ± 5.3 


Compd. (IA-a-5) 100 mg/ke (n = 7) 


48.4 ± 12.4 


Compel. (IA-a-5) 300 mg/kg (n = 7) 


19.6 ± 6.5 * 



(Dunnett's test, P < 0.05) 



m 18 





Mean ± S.E. (ED) 


n > h d — ;i/ (n = 5) 


47.8 ± 8.0 


Compel (IA-a-17)c7) Na 11 100 mg/kg (n = 5) 


11.6 ± 3.0** 


Compel (IA-a-ll)© Na ig 100 mg/kg (n = 5) 


4.4 ± 1.9** 


Compel (IA-a-7)© Na ^ 100 mg/kg (n = 5) 


29.2 ± 11.6 


3 > h D — )V (n = 6) 


52.3 ± 7.2 


Compel (I A-a-ll)GD Na Jg 10 mg/kg (n = 6) 


43.7 ± 6.2 


Compel (IA-a-ll)© Na ig 30 mg/kg (n = 6) 


40.0 ± 5.4 


Compel (IA-a-ll)CD Na ig 100 mg/kg (n = 6) 


18.2 ± 3.3** 



(Dunnett's test, ** P < 0.01) 



M.WlM2£iD. #3^fcG6S'fe;£-«KIA-a-5)«#i¥-c«:, JJE m ffl m £ r£ & i b f 
£©^M£7c<i^MJi: Ul^fCI, H (c^ay c fls d tfiJxfi, Slog 

ningi**& fe(±jgjRS!i t lt tmus-e # s D 
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-f b -o $9 (I A— a — 5) 4 0. 0 m g 

t KDir->7Dt'Jl/t^D-^ 3. 6mg 

7>=r 7 *) y&^r <? * *s 1* 0 . 4 m g 

h t> ^ d i/^r y yy i 8. o m g 

%M 5 8. 0 m g 

12 0. 0 m g 



( I A - a - 5 ) O.lg 

«t»^7 7 -f > 1 . 5 g 

£ & 17 -te 'J > 1 8 . 4 g 

^ti- 2 0 . 0 g 



W±©iS^^3& i 5»R9?>A i ^ctd{3 N * #8 H 1 & £ f b t> (i 0 H <D ^ ffi W m £ tz 
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1 . 



p g d 2 sutai&#wr zmtKo^Mm* fz&mmm<> 



2 . 



55 ( I ) 



5 




'v-s^coox 



R 



(A) (B) 



Rl±zk*. ^;i/dr;U, 7)VZi*i/^ j\n<f>^ tb*D*->, 7^;^^^Jfeii 
3 . S (IA) : 



at At? Jl 2 8BJR©#3>©*fieffl£ fctttSflKSdo 
20 4 . 5£ ( I B ) : 



15 




(IA) 
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n zibet® & l < (± j &©iiM±5^^^n^ms t&^n £>©7.kfn^T-&3 

5 . S (IA-a) : 




(IA-a) 



10 B 

6 . a (IA-b) : 



15 



Q (IA-b) 

,^CH=CH v/X/ COOX 



20 7 . S (IA-c) : 
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O'-v^CH=CH v/N/ C00X 

19 & 15 t ) 

8 . S (IA-d) : 



10 R* ^TJXIifluIBiilHl^aT-fe D . aWk(D E tzit Z IB 

T-7f>£ n 3 tomtit. L < tt^©UM±I^S^ ft£i&£ fcfi-£ft £ CDTRIO^lT'fe £ 
9 . 3t (IA-b') : 



20 b§5)<jm 2 lamca^©^^ tzi£femm<> 
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1 0 . 



5£ ( I B - a' ) 




.CH=CH v/N ^COOX 



11. & ( I B - b* ) : 



12. «ii© -sts^* s EBia-c-&s»*^ 2 ~ 1 1 ©v>fnfrcia®©<b-£ 

1 3 . aM©-S^#Zi^-r-$>£Ii*l! 2-11 ©lN-rft*»fcS3«S©fb£- 

u < ii-?-©^m±i < FS^nsiisfc(i^ne>©7Kffi ! ^$:^^-r?>^^©^i* 

1 4 . R AS**, ^f^K * b ft*. 7 tHD + i/, 7th+'> 

Sfctt? i zi ;b x ;u ^ - ;i/ •> t- »k x*s*jj8-efc*W*Ja2~ 1 3 
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15. R^t KDdr>>f&t), x&7km-c&z>m$.m2 ~~ i 3 ©^-ma^se 

16. S (IA-a-5) : 



10 17. mfr&m.miz& l3Slfg^ni>sfe)©-C"fc-Slg*JM 1 ~ 1 6©^-f.ft7>£a3 

is. i^iP7h s^-r s *)©T-fe^tf^Ji i~i 6 ©^-rn 

1 9 . &*-t % ti ©t-& -s is i ~ i 6 ©u-r a^tciem© 

15 ^©^ISSdSfctt&lfcfflo 

2 0 . l/;i/^-ttM^C4*t2i 1-16 ©l%r 
fta»C8eiffi©fl^©*l»»3; 3Ui*S*S!o 

2 i . i»^7i/^Jf- &3fc-r& ^©Tfe^ii^Ji i — i 6 <Di^-rn 
20 22 . ^^/>*gi«ttjfe«iiftK: **f**»©T*fes»*« i ~ i e ©i^-rn*»t 

IB®© # © * BS #J * tz (4 ^ o 




s. 
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